INTRODUCTION
The effect of expanding or pelleting the feed on digestibility in ruminants is well documented (Haenlein et al, 1962; Theurer, 1986 ). The effect of starch from different sources, as well as the effect of heat treatment of starch included in milk replacers for veal calves, is also known (Mathieu and Thivend, 1968; Toullec et al, 1973 Toullec et al, , 1979 , but the above studies began with calves weighing 60 kg or more and fed about 2 kg of milk replacers daily. The effect of including different starches in milk replacers for perinatal pre-ruminants consuming about 0.5 kg milk replacer daily is not as well known. Improving the utilization of feeds of plant origin used in milk replacers may be of economical value. Dried milk products are used extensively in the production of commercial milk replacers for rearing calves, kids and lambs. Young calves fed milk or milk replacers ad libitum can consume and digest enough nutrients to achieve a daily average growth of 1 kg (Marshall and Smith, 1970) . The amount of milk replacers fed in practice is limited due to economic reasons.
The cost of milk replacers can be reduced in substituting feeds of plant origin for some of the milk ingredients.
The digestive system of pre-ruminants is adapted to the efficient digestion and utilization of milk components. It was shown by direct and indirect methods that the capacity of young pre-ruminants to digest and utilize ingredients from sources other than milk is limited (Huber et al, 1961; Siddons, 1968; Siddons et al, 1969; Ben-Asher et al, 1981 ) .
Toasted soybean concentrate (65% protein) may replace part of the milk proteins; this results in some reduction of calf performance. This reduction may be compensated after weaning, when dry feeds are given (Nitsan et al, 1972 (1950) and by Noller et al (1956) . Including 18.5% starch in milk replacer for calves slightly reduced the digestiblity of organic matter compared with whole milk, but growth was similar in the 2 groups (Burt and Irvine, 1970) . Thivend (1978) Ben-Yonah, 1963) .
In vitro digestion of raw and heat-treated starch was determined by using pancreatic amylase (Type 1-A, Sigma Chemical Co, St Louis, Mo, USA) at a concentration of 0.5 mg/ml distilled water. The starch samples were prepared in phosphate buffer (pH 6.9, 0.1 molA) at a concentration of 0.5%. After incubation for 10 min at 37 °C, the amount of reducing sugars was determined with Summer reagent (Bernfeld, 1955) .
Statistical analysis
Differences between means were assessed by Duncan's multiple range test (Duncan, 1955 (fig 2) . After the morning meal, blood glucose level in the G group increased markedly and reached 196 mg/100 ml 2.5 h post feeding. It resumed the basal level 6 h post feeding. In the ES and US groups, which were fed soy-starch mixtures in the morning meal, the changes in blood glucose levels were non-significant. In the second meal, 6 h after the morning meal, all groups received 400 g of milk replacer in addition to 120 g of soy-carbohydrate mixture. Blood glucose levels increased markedly in all groups; 60 min after the meal these levels were highest in the ES group and lowest in the US one (NS), they increased further 120 min following the meal in the G group and reached 200 mg/ 100 ml, similar to the peak reached in the morning. In the 2 groups that received soystarch mixtures, the peaks were below 150 mg/100 ml.
Hyperglycemia in the G group was accompanied by higher secretion of glucose in the urine compared with the ES and US groups: 120 ± 5.4, 15 ± 1.7 and 20 ± 2.4 mg/100 ml of urine in the G, ES, and US groups, respectively, the difference between the G and the 2 other groups being statistically significant (P < 0.05).
In vitro digestion of the treated starch by pancreatic amylase was about 3-fold higher than that of raw starch. The amount of reducing sugars released from 1 g of starch during 3 min of incubation was 250 and 82 mg, respectively.
DISCUSSION
The daily gains of the calves were 230-330 g. These gains were low since the calves received limited amounts of liquid feeds, according to the amounts fed to calves designed for beef production. However, (Nitsan et al, 1985) .
In 
